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(54) TRANSFER CHAMBER

(57) To provide a transfer chamber capable of main-
taining a removing function of chemical components with
a chemical filter by properly keeping internal humidity,
and transferring a transferred object in a clean state.

The transfer chamber transfers a wafer (W) as a
transferred object to or from a processing device (6) by
using a transfer robot (2) provided thereinside, and in-
cludes a circulation path (CL) formed inside of a transfer
chamber (1) to circulate gas, a chemical filter unit (7) as
a chemical filter provided in the midstream of the circu-
lation path (CL), a humidity detector (HG2) as a humidity
detection means which detects internal humidity, a gas
supply means (NS) which supplies gas to the inside of
the transfer chamber (1), and a moisture supply means
(HS) which supplies moisture content to the inside of the
transfer chamber (1). The moisture supply means (HS)
is made to operate in accordance with a humidity detec-
tion value by the humidity detection means.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a transfer
chamber capable of transferring a transferred object in
a clean state without exposing to the outside air.

BACKGROUND ART

[0002] In the field of semiconductor, a semiconductor
device is conventionally manufactured by applying vari-
ous processing steps to a wafer.
[0003] In the semiconductor device manufacturing
process, a particle-less and chemical component-less
transfer environment of a wafer has been required, and
a closed type container called an FOUP (Front-Opening
Unified Pod) and a transfer chamber generally called an
EFEM (Equipment Front End Module) which transfers a
wafer to or from a processing device are used (see the
following Patent Literature 1). In the transfer chamber,
usually, fresh outside air in a clean room is taken into an
FFU (Fun Filter Unit) installed in an upper part, and the
air is made to flow downward inside of the transfer cham-
ber and exhausted to the outside from a floor surface, so
as to stably obtain a constant clean atmosphere.
[0004] Further, as the semiconductor device structure
decreases in size recently, influences caused by the
moisture content, oxygen, chemical components, and so
forth affecting the semiconductor device structure are be-
coming a more serious problem. To address this prob-
lem, replacing the inside of the transfer chamber with N2
(nitrogen) gas which is inactive gas, and transferring a
wafer under an N2 atmosphere have been proposed. In
that case, in order to reduce consumption of N2 gas and
to suppress running cost, since it is necessary to keep
the inside clean while reducing the supply amount of fresh
N2 gas, it is possible to make N2 gas circulate while pass-
ing through a filter.
[0005] Further, it is possible to provide a chemical filter
to efficiently remove chemical components from the cir-
culating N2 gas. Since chemical components can be car-
ried into the transfer chamber with a wafer which is sub-
jected to a process treatment by the processing device,
it is possible to efficiently remove such chemical compo-
nents by using a chemical filter as a gas processing de-
vice and keep a further cleaner atmosphere.

CITATION LIST

PATENT LITERATURE

[0006] Patent Literature 1: JP-A-2012-49382

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0007] If the gas is made to circulate inside of a transfer
chamber as described above, since it is almost unach-
ievable to exhaust chemical components carried in from
the processing device to the outside, it is necessary to
more efficiently remove the chemical components by us-
ing a chemical filter.
[0008] Since the chemical filter has a removal mech-
anism using a hydrolysis reaction regarding acid compo-
nents and alkali components, removal of acid compo-
nents or alkali components becomes difficult when hu-
midity becomes excessively lower. However, since N2
gas supplied into the transfer chamber as described
above usually contains substantially no moisture content,
there is a possibility that inside of the transfer chamber
may be in a low humidity state and chemical components
cannot be removed sufficiently.
[0009] An object of the present invention is to effec-
tively solve these issues, and more particularly, to pro-
vide a transfer chamber capable of maintaining a remov-
ing function of chemical components with a chemical filter
by properly keeping internal humidity, and transferring a
transferred object in a clean state.

MEANS FOR SOLVING THE PROBLEM

[0010] The following means are provided to solve the
above-described problems.
[0011] A transfer chamber of the present invention is
for transferring a transferred object to or from a process-
ing device by using a transfer robot disposed thereinside,
including: a circulation path formed inside of the transfer
chamber to circulate gas; a chemical filter provided in the
midstream of the circulation path; a humidity detection
means configured to detect internal humidity; a gas sup-
ply means configured to supply gas to the inside of the
transfer chamber, and a moisture supply means config-
ured to supply moisture content to the inside of the trans-
fer chamber, wherein the moisture supply means is made
to operate in accordance with a humidity detection value
by the humidity detection means.
[0012] Here, the above-described gas refers to sub-
stances other than gas of water, i.e., vapor.
[0013] With the configuration described above, since
the internal humidity can be properly kept by operating
the moisture supply means in accordance with the hu-
midity detection value by the humidity detection means,
the chemical filter is made to properly perform a hydrol-
ysis reaction to remove chemical components and keep
the inside clean. Therefore, it is possible to transfer the
transferred object while keeping the clean state.
[0014] Further, in order to enable to stably supply mois-
ture content to the transfer chamber, it is desirable that
the moisture supply means is configured to cause mois-
ture content to be contained in the gas in the midstream
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of a gas supply line from the gas supply means.
[0015] In order to enable to easily control humidity by
the moisture supply means, it is desirable that the mois-
ture supply means is constituted by a flow control unit
connected to a moisture content supply source, a sprayer
configured to spray water supplied from the flow control
unit into the gas, and a vaporizer configured to evaporate
the water sprayed into the gas.
[0016] In order to suppress condensation of the evap-
orated moisture content in the pipe and entrance of the
excessive moisture content into the transfer chamber, it
is desirable that a heat keeping means configured to keep
a pipe warm is provided in the gas supply line at a position
downstream of a supply of moisture content by the mois-
ture supply means.

EFFECT OF THE INVENTION

[0017] According to the present invention described
above, a transfer chamber capable of maintaining a re-
moving function of chemical components with a chemical
filter by properly keeping internal humidity, and transfer-
ring a transferred object in a clean state can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

[FIG. 1] FIG. 1 is a plan view schematically illustrating
a relationship between a transfer chamber and a
processing device according to an embodiment of
the present invention.
[FIG. 2] FIG. 2 is a perspective view schematically
illustrating the transfer chamber.
[FIG. 3] FIG. 3 is a cross-sectional view of the transfer
chamber along line A-A of FIG. 1.
[FIG. 4] FIG. 4 is a cross-sectional view of the transfer
chamber along line B-B of FIG. 3.
[FIG. 5] FIG. 5 is a block diagram schematically il-
lustrating a configuration for controlling an internal
atmosphere of the transfer chamber.

MODE FOR CARRYING OUT THE INVENTION

[0019] Hereinafter, an embodiment of the present in-
vention will be described with reference to the drawings.
[0020] FIG. 1 is a plan view schematically illustrating
a relationship between a transfer chamber 1 according
to an embodiment of the present invention and a process-
ing device 6 connected to the transfer chamber 1. As
illustrated in FIG. 1, the transfer chamber 1 is constituted
as module equipment generally referred to as an EFEM.
In particular, the transfer chamber 1 includes a transfer
robot 2 which transfers a wafer W which is a transferred
object between prescribed transfer positions, a box-
shaped housing 3 provided to surround the transfer robot
2, and a plurality of (three in FIG. 1) load ports 4 con-
nected to the outside of a wall on the front side of the

housing 3 (a front wall 31).
[0021] Here, in the present application, the direction in
which the load ports 4 are connected when seen from
the housing 3 is defined as the front side, the direction
of a rear wall 32 opposite to the front wall 31 is defined
as the rear side, and the directions orthogonally cross
the front and rear directions and the vertical direction are
defined as side directions. That is, the three load ports 4
are disposed along the side direction.
[0022] As illustrated in FIG. 1, a load lock chamber 61
which constitutes a part of the processing device 6 can
be connected adjacent to an outside of the rear wall 32
of the transfer chamber 1, and when a door 1a provided
between the transfer chamber 1 and the load lock cham-
ber 61 is opened, inside of the transfer chamber 1 and
the load lock chamber 61 can communicate with each
other. Although various types of devices may be used as
the processing device 6, generally, a configuration in
which a relay chamber 62 is provided adjacent to the load
lock chamber 61, and a plurality of (three in FIG. 1)
processing units 63 which perform processing to the wa-
fers W are provided adjacent to the relay chamber 62 is
employed. A door 62a is provided between the relay
chamber 62 and the load lock chamber 61, and doors
63a are provided between the relay chamber 62 and each
of the processing units 63. When the doors 62a and 63a
are opened, the load lock chamber 61 and the processing
units 63 can communicate with each other, and the wafer
W can be moved between the load lock chamber 61 and
the processing units 63 by using the transfer robot 64
provided in the relay chamber 62.
[0023] FIG. 2 is a perspective view of the transfer
chamber 1 seen from the load ports 4 side, and FIG. 3
illustrates a cross-section of the transfer chamber 1 along
line A-A of FIG. 1.
[0024] As illustrated in FIGs. 2 and 3, the housing 3
which constitutes the transfer chamber 1 includes a main
body box 3A, a chemical filter box 3B as a gas processing
box, and a control box 3C. The main body box 3A con-
stitutes a transfer chamber main body 1A together with
the internal transfer robot 2 (see FIG. 1) and the load
ports 4 provided on the front wall 31. The main body box
3A, the chemical filter box 3B, and the control box 3C are
mutually separatable.
[0025] The front wall 31 of the housing 3 is constituted
by front walls 31A, 31B, and 31C, the rear wall 32 is
constituted by rear walls 32A, 32B, and 32C, the left side
wall 33 is constituted by the left side walls 33A, 33B, and
33C, and the right side wall 34 is constituted by the right
side walls 34A, 34B, and 34C of the main body box 3A,
the chemical filter box 3B, and the control box 3C, re-
spectively. An upper wall 35 of the housing 3 is consti-
tuted by an upper wall 35C of the control box 3C, and a
bottom wall 36 of the housing 3 is constituted by a bottom
wall 36A of the main body box 3A. A bottom wall 36B of
the chemical filter box 3B is in contact with and fixed to
the upper wall 35A of the main body box 3A, and a bottom
wall 36C of the control box 3C is in contact with and fixed
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to the upper wall 35B of the chemical filter box 3B.
[0026] The load ports 4 are connected to an opening
31a provided in the front wall 31A of the main body box
3A, and a rectangular opening 32a (see FIG. 1) provided
in the rear wall 32A is closed with the door 1a which is
generally referred to as a gate valve. Two openings 35A1
and 35A2 are provided in the upper wall 35A of the main
body box 3A, and openings 36B1 and 36B2 are provided
in the bottom wall 36B of the chemical filter box 3B at
positions corresponding to the openings 35A1 and 35A2.
Therefore, a space S1 in the main body box 3A and a
space S2 in the chemical filter box 3B communicate with
each other to form a single substantially closed space CS.
[0027] The transfer robot 2 provided in the space S1
in the main body box 3A is constituted by an arm portion
2a provided with a pick on which the wafer W is placed
and by which the wafer W is transferred, and a base
portion 2b which supports the arm portion 2a from below
and has a driving mechanism and an ascending/de-
scending mechanism for moving the arm portion 2a. The
base portion 2b is supported by the front wall 31A of the
main body box 3A via a support portion 21 and a guide
rail 22. The transfer robot 2 can move along the guide
rail 22 which extends in the width direction in the main
body box 3A. When a later-described control means 5
controls an operation of the transfer robot 2, the wafer
W contained in a FOUP 41 placed on each of the load
ports 4 can be transferred to the load lock chamber 61,
and the wafer W after processing in each of the process-
ing units 63 can be again transferred to the FOUP 41.
[0028] In the chemical filter box 3B, a chemical filter
unit 7 which is generally referred to as a chemical filter
is provided. The chemical filter unit 7 includes an organic
matter removal filter 71 for removing an organic matter
component among chemical components included in gas
which passes through the organic matter removal filter
71, an acid removal filter 72 for removing an acid com-
ponent, and an alkali removal filter 73 for removing an
alkali component. The filters 71 to 73 are independently
replaceable.
[0029] The control means 5 which is a control unit con-
trolling the entire transfer chamber main body 1A is pro-
vided inside of the control box 3C. The control means 5
is constituted by an ordinary microprocessor provided
with a CPU, memory, and an interface, and so forth. Pro-
grams necessary for processing are stored in the mem-
ory in advance. The CPU sequentially reads out and ex-
ecutes necessary programs to implement desired func-
tions in cooperation with peripheral hardware resources.
As described below, the control means 5 controls oper-
ations of the transfer robot 2 in the main body box 3A
and the load ports 4, opening and closing of the door 1a
and doors 4a, and supply of gas into the main body box
3A or the chemical filter box 3B, for example.
[0030] As illustrated in FIG. 3, the space S1 in the main
body box 3A is divided into a transfer space S11 which
is a space in which the transfer robot 2 operates and a
gas return space S12 with an inner wall 37A extending

from the bottom wall 36A to the upper wall 35A. An open-
ing 37A1 is provided in a lower part of the inner wall 37A,
and the transfer space S11 and the gas return space S12
communicate with each other in the lower part through
the opening 37A1. Fans 77 are provided in the lower part
of the gas return space S12 to continue with the opening
37A1. When the fans 77 are driven, gas in the transfer
space S11 is taken into the gas return space S12 and an
upward air flow can be formed within the gas return space
S12.
[0031] FIG. 4 is a cross-sectional view along line B-B
of FIG. 3. As illustrated in FIG. 4, a wall portion 38A which
surrounds the door 1a to the load lock chamber 61 (see
FIG. 1) is formed at the central portion of the gas return
space S12, and the space surrounding the door 1a is
connected to the transfer space S11 (see FIG. 3). There-
fore, the gas return space S12 is divided into two so as
to evade the door 1a from below and join again in the
upper part.
[0032] Returning to FIG. 3, the transfer space S11 and
the gas return space S12 communicate with the space
S2 in the chemical filter box 3B via the openings 35A1
and 35A2 of the upper wall 35A described above, respec-
tively. Therefore, the transfer space S11 and the gas re-
turn space S12 communicate with each other via the
space S2 in the chemical filter box 3B also in the upper
part.
[0033] An FFU 76 is provided in the upper part of the
transfer space S11, specifically a position separated
slightly from the upper wall 35A. The FFU 76 sends the
gas taken in from the space S2 in the chemical filter box
3B out downward so as to form a downward flow in the
transfer space S11. A high-performance filter such as a
HEPA (High Efficiency Particulate Air) filter and an ULPA
(Ultra Low Penetration Air) filter is built in the FFU 76 so
that the FFU 76 can collect fine particles contained in the
gas passing therethrough.
[0034] In the chemical filter box 3B, an exhale fan 75
is provided between the opening 36B1 of the bottom wall
36B described above and the chemical filter unit 7, and
an inhale fan 74 is provided above the opening 36B2.
The opening 36B2 and the opening 35A2 which contin-
ues to the opening 36B2 function as gas inflow ports
through which the gas is flown toward the chemical filter
unit 7. The inhale fan 74 makes the gas flow into the
chemical filter box 3B from the gas return space S12
through the openings 36B2 and 35A2. The opening 36B1
and the opening 35A1 which continues to the opening
36B1 function as gas outflow ports through which the gas
is exhausted from the chemical filter unit 7. The exhale
fan 75 can send gas which passed the chemical filter unit
7 into the transfer space S11 via the openings 35B1 and
35A1. Therefore, an amount of pressure loss due to the
chemical filter unit 7 can be compensated for and a gas
flow can be formed with two fans 74 and 75.
[0035] As described above, in the substantially closed
space CS formed within the main body box 3A and the
chemical filter box 3B, the gas which constitutes the in-
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ternal atmosphere circulates along the following circula-
tion path CL1. That is, the circulation path CL1 is formed
to extend downward from the FFU 76 provided in the
upper part of the transfer space S11, pass through the
opening 37A1 and the fans 77 provided in the lower part
of the inner wall 37A, extend upward in the gas return
space S12, pass through the openings 35A2 and 36B2,
extend into the space S2 in the chemical filter box 3B
through the inhale fan 74, pass through the chemical filter
unit 7, pass through the exhale fan 75 and the openings
36B1 and 35A1, and return to the transfer space S11.
Therefore, it is possible to consider that the chemical filter
unit 7 is provided in the midstream of the circulation path
CL1.
[0036] Thus, in order to supply N2 gas and purge the
substantially closed space CS in which the circulation
path CL is formed, a gas supply port 91 is provided on a
rear wall 32B of the chemical filter box 3B, and a gas
exhaust port 92 is provided on the rear wall 32A of the
main body box 3A.
[0037] As illustrated in FIG. 5, a gas supply line GS
and a gas exhaust line GE are connected to the gas sup-
ply port 91 and the gas exhaust port 92, respectively.
[0038] The gas supply line GS includes a gas supply
means NS in which a regulator 93, a valve 94, an MFC
(gas flow controller) 95, and the valve 94 are provided in
this order in a pipe guided from an N2 gas supply source.
[0039] In the gas exhaust line GE, a flow control valve
98 and the valve 94 are provided in this order in a pipe
connected to the gas exhaust port 92A, and an exhaust
destination of the gas is connected to an end of the pipe.
[0040] Therefore, by supplying N2 gas from the gas
supply port 91 while exhausting the gas by these com-
ponents from the gas exhaust port 92, air is purged from
the substantially closed space CS, and the space CS can
be filled with N2 gas.
[0041] When the density of N2 gas is increased to a
certain threshold or higher, the exhaust amount from the
gas exhaust port 92A is reduced to a small amount while
reducing the supply amount of N2 gas from the gas sup-
ply port 91 so as to keep the inside pressure positive. By
making the internal gas circulate along the circulation
path CL in this state, it is possible to remove particles
and chemical components contained in the gas by using
the FFU 76 and the chemical filter unit 7 and to keep the
inside clean. Since N2 gas is dry gas which contains sub-
stantially no moisture content, it is possible to reduce the
internal moisture content and prevent corrosion on the
surface of the wafer W.
[0042] There is a case that removal performance of
chemical components by the chemical filter unit 7 is low-
ered due to excessively reduced internal moisture con-
tent caused by the continued supply of N2 gas used for
the replacement of the internal atmosphere as described
above.
[0043] Among the organic matter removal filter 71, the
acid removal filter 72, and the alkali removal filter 73
which constitute the chemical filter unit 7 as illustrated in

FIG. 3, the organic matter removal filter 71 removes or-
ganic matter components by suction, whereas the acid
removal filter 72 and the alkali removal filter 73 remove
acid components and alkali components, respectively,
by a hydrolysis reaction. Therefore, a certain or greater
amount of moisture content is necessary for the removal
of acid components or alkali components, and the re-
moval performance is significantly lowered when humid-
ity in the gas becomes excessively lower.
[0044] Then, in the present embodiment, in order to
keep the internal humidity constant, the following mois-
ture supply means HS is provided so that moisture con-
tent can be contained in N2 gas supplied from the gas
supply means NS.
[0045] The moisture supply means HS includes the
valve 94 connected to a pipe connected to a water supply
source, an LFC (liquid flow controller) 99 as a flow control
unit, the valve 94, a sprayer 96 generally called injection,
a vaporizer 97, and a heater controller 97b which oper-
ates a heater 97a included in the vaporizer 97.
[0046] Specifically, the valve 94, the LFC 99, and the
valve 94 are connected in this order to the pipe which is
connected to the water supply source, and the pipe is
connected to the sprayer 96 provided in the midstream
of the gas supply line GS. Therefore, the moisture content
to be applied can be determined by adjusting the water
flow by the LFC 99, and the water can be contained in
N2 gas as a fine spray of droplets through the sprayer
96. The vaporizer 97 constituted by a pipe formed in a
coiled shape and the heater 97a for heating the pipe is
provided downstream of the sprayer 96. When power is
supplied from the heater controller 97b, the heater 97a
can heat the gas flowing through the pipe and can make
the water droplets contained in the gas evaporate. Fur-
ther, a heat keeping means HI constituted by a heat in-
sulation material for the pipe and a heat-retaining heater
is provided in the pipe which constitutes the gas supply
line GS at a portion from the sprayer 96 to the gas supply
port 91 via the vaporizer 97. The heat keeping means HI
prevents condensation of once evaporated moisture con-
tent and entrance of waterdrops into the chemical filter
box 3B.
[0047] The above-described gas supply means NS
and the moisture supply means HS constitute a
gas/moisture supply means NHS for cooperatively sup-
plying N2 gas containing moisture content into the sub-
stantially closed space CS.
[0048] In order to control such a gas/moisture supply
means NHS, humidity detectors HG1 and HG2 as hu-
midity detection means which detect humidity in the
space S1 in the main body box 3A and the space S2 in
the chemical filter box 3B, respectively, are provided. Fur-
ther, a pressure sensor PG as a pressure detection
means which detects a pressure difference between the
space S1 in the main body box 3A and the outside is
provided.
[0049] In order to control the gas supply means NS in
accordance with the detected values from these sensors,
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the above-described control means 5 has the following
configuration.
[0050] The control means 5 includes a gas (N2) flow
determination unit 51, a water (H2O) flow determination
unit 52, a heater operation command unit 53, a pressure
acquisition unit 54, a humidity acquisition unit 55, and a
storage unit 56.
[0051] A pressure target value and a humidity target
value which are predetermined values defined in ad-
vance are stored in the storage unit 56. The pressure
acquisition unit 54 can acquire output of the pressure
sensor PG and then output as a pressure detection value.
The humidity acquisition unit 55 can acquire output of
the humidity detectors HG1 and HG2 and then output as
humidity detection values.
[0052] The gas flow determination unit 51 is configured
to determine the flow of N2 gas supplied from the gas
supply line GS in accordance with the pressure detection
value obtained from the pressure acquisition unit 54, and
output a corresponding gas flow command value to the
MFC 95. Specifically, if the pressure detection value is
in a predetermined range around the pressure target val-
ue, the gas flow command value is kept, if the pressure
detection value is smaller than the above-described pre-
determined range, the supply amount of N2 gas is in-
creased, and if the pressure detection value is larger than
the above-described predetermined range, the gas flow
command value is changed so that the supply amount
of N2 gas is reduced.
[0053] The water flow determination unit 52 is config-
ured to determine the flow of water supplied from the
moisture supply means HS in accordance with the hu-
midity detection value by the humidity detector HG2 ob-
tained via the humidity acquisition unit 55, and output a
corresponding water flow command value to the LFC 99.
Specifically, if the humidity detection value is in a prede-
termined range around the humidity target value, the wa-
ter flow command value is kept, if the humidity detection
value is smaller than the above-described predetermined
range, the supply amount of water is increased, and if
the humidity detection value is larger than the above-
described predetermined range, the water flow com-
mand value is changed so that the supply amount of wa-
ter is reduced. If the humidity detection value is larger
than the humidity target value, the supply amount of water
may be set to zero and only N2 gas may be supplied.
Regarding the control of humidity, it is also desirable to
control overshooting and hunching using PID control.
When the above-described control is performed, the hu-
midity detection value by the humidity detector HG1 is
used for monitoring, however, the humidity detection val-
ue by the humidity detector HG2 may be used for mon-
itoring and the humidity detection value by the humidity
detector HG1 may be used for controlling.
[0054] The heater operation command unit 53 is con-
figured to provide the heater controller 97b with a com-
mand to operate the heater 97a corresponding to the
water flow command value determined by the water flow

determination unit 52.
[0055] Since the transfer chamber 1 is configured as
described above, the following operation can be per-
formed.
[0056] First, in starting operation of the transfer cham-
ber 1, as illustrated in FIG. 5, air is purged from the in-
ternal substantially closed space CS with N2 gas from
the gas exhaust port 92 via the gas exhaust line GE while
supplying N2 gas from the gas supply port 91 via the gas
supply line GS. At this time, the pressure acquisition unit
54 acquires the pressure detection value from the output
obtained from the pressure sensor PG, and in accord-
ance with the pressure detection value, the gas flow de-
termination unit 51 determines the gas flow command
value and outputs to the MFC 95. Then, the MFC 95
adjusts the gas flow in accordance with the gas flow com-
mand value and the flow of N2 gas supplied to the sub-
stantially closed space CS is changed. In this manner,
the inside of the substantially closed space CS can be
kept to have positive pressure which is higher than the
pressure of the outside so that entrance of particles from
the outside can be prevented.
[0057] Further, the gas can be circulated inside along
the circulation path CL by the control means 5 causing
the FFU 76 and the fans 74, 75, and 77 to operate, and
particles and chemical components contained in the gas
can be removed with the chemical filter unit 7 and the
FFU 76 so that a clean state can be obtained.
[0058] Further, the humidity acquisition unit 55 which
constitutes the control means 5 acquires a humidity de-
tection value from the output obtained from the humidity
detector HG2, and in accordance with the humidity de-
tection value, the water flow determination unit 52 deter-
mines a water flow command value, and outputs to the
LFC 99. The LFC 99 adjusts the water flow in accordance
with the water flow command value, and the moisture
content contained in N2 gas supplied to the substantially
closed space CS is adjusted. After provided as fine drop-
lets by using the sprayer 96, the moisture content is pro-
vided to the chemical filter box 3B in an evaporated state
by using the vaporizer 97 disposed downstream. In this
manner, very low humidity that does not affect the hy-
drolysis reaction by the chemical filter unit 7 can be kept
in the substantially closed space CS, so that chemical
components can be effectively removed and corrosion
of the wafer W caused by excessively high humidity can
also be prevented.
[0059] Since the internal atmosphere becomes clean
as described above, an ordinary state in which the supply
amount of N2 gas is reduced while keeping the positive
pressure in the substantially closed space CS is started,
and consumption of N2 gas is reduced. Then, the wafer
W which is the transferred object can be transferred by
the control means 5 causing the transfer robot 2, the load
ports 4 and each of the doors 1a and 4a illustrated in
FIG. 1 to operate while keeping the clean state.
[0060] Further, since moisture control in accordance
with the humidity detection value by the above-described
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humidity detector HG2 is performed continuously also
during normal operation, removal performance by the
chemical filter unit 7 can be maintained, and even if chem-
ical components enter with the wafer W from the process-
ing device 6 side, the chemical components can be re-
moved properly and the inside can be kept in the clean
state.
[0061] As described above, the transfer chamber 1 in
the present embodiment is configured to transfer the wa-
fer W as the transferred object to or from the processing
device 6 by using the transfer robot 2 provided therein-
side, and include a circulation path CL formed inside of
the transfer chamber 1 to circulate gas, the chemical filter
unit 7 as the chemical filter provided in the midstream of
the circulation path CL, the humidity detector HG2 as the
humidity detection means which detects internal humid-
ity, the gas supply means NS which supplies gas to the
inside of the transfer chamber 1, and the moisture supply
means HS which supplies moisture content to the inside
of the transfer chamber 1. The moisture supply means
HS is made to operate in accordance with the humidity
detection value by the humidity detection means.
[0062] With the configuration described above, since
the internal humidity can be properly kept by operating
the moisture supply means HS in accordance with the
humidity detection value by the humidity detector HG2,
the chemical filter unit 7 can be made to properly perform
a hydrolysis reaction to remove chemical components
and keep the inside clean. Therefore, it is possible to
transfer the wafer W while keeping the clean state, and
the yield of semiconductor devices manufactured using
the wafer W can be improved.
[0063] Further, since the moisture supply means HS
is configured to cause moisture content to be contained
in the gas in the midstream of the gas supply line GS
from the gas supply means NS, it is possible to more
stably supply the moisture content.
[0064] Further, the moisture supply means HS is con-
stituted by the LFC 99 as a flow control unit connected
to the moisture content supply source, the sprayer 96
which sprays water supplied from the LFC 99 into the
gas, and the vaporizer 97 which evaporates the water
sprayed into the gas, it is possible to easily and properly
control the supplied moisture content.
[0065] Further, since the heat keeping means HI which
keeps the pipe warm may be provided in the gas supply
line GS located downstream of the supply of the moisture
content by the moisture supply means HS, a temperature
drop of the gas to or below the dew point after the supply
of moisture content by the moisture supply means HS
and condensation can be prevented. Therefore, it is pos-
sible to properly keep the internal humidity and suppress
entrance of excessive moisture content.
[0066] Note that the specific configuration of each part
is not limited to that of the embodiment described above.
[0067] For example, although N2 gas is used as the
gas with which the inside is filled in the above-described
embodiment, Ar (argon) gas which is the same inactive

gas may also be used suitably. Further, substances other
than N2 gas or Ar gas, except for substances other than
gas of water, i.e., vapor, may be used. The gas may be
changed depending on the contents of the process to the
wafer W which is the transferred object.
[0068] The transfer chamber 1 may be used to transfer
transferred objects other than the wafer W.
[0069] Although the moisture supply means HS is con-
figured to supply moisture content to N2 gas to be sup-
plied to the substantially closed space CS in the above-
described embodiment, the moisture content may be di-
rectly supplied in the substantially closed space CS. Also
in this case, the same effects as those described above
can be provided.
[0070] Further, although humidity in the substantially
closed space CS is kept to the target humidity by oper-
ating the moisture supply means HS in accordance with
the detected value by the humidity detector HG2 in the
above-described embodiment, a prescribed amount of
moisture content may be supplied from the moisture sup-
ply means HS every predetermined time instead of using
the detected value by the humidity detector HG2. Also in
this case, humidity in the substantially closed space CS
can be kept at the target humidity, and the same effects
as those described above can be provided. Further, since
the humidity detector HG2 becomes unnecessary, man-
ufacturing cost may be further reduced.
[0071] Various changes may be made to other config-
urations without departing from the scope and spirit of
the present invention.

DESCRIPTION OF REFERENCE NUMERALS

[0072]

1 transfer chamber
2 transfer robot
5 control means
6 processing device
7 chemical filter unit (chemical filter)
96 sprayer
97 vaporizer
99 LFC (flow control unit)
CL circulation path
GE gas exhaust line
GS gas supply line
HS moisture supply means
HG1, HG2 Humidity detector (humidity detection

means)
HI heat keeping means
NS gas supply means
W wafer (transferred object)

Claims

1. A transfer chamber for transferring a transferred ob-
ject to or from a processing device by using a transfer
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robot disposed thereinside, comprising:

a circulation path formed inside of the transfer
chamber to circulate gas;
a chemical filter provided in the midstream of
the circulation path;
a humidity detection means configured to detect
internal humidity;
a gas supply means configured to supply gas to
the inside of the transfer chamber, and
a moisture supply means configured to supply
moisture content to the inside of the transfer
chamber,
wherein the moisture supply means is made to
operate in accordance with a humidity detection
value by the humidity detection means.

2. The transfer chamber according to claim 1, wherein
the moisture supply means is configured to cause
moisture content to be contained in the gas in the
midstream of a gas supply line from the gas supply
means.

3. The transfer chamber according to claim 2, wherein
the moisture supply means is constituted by a flow
control unit connected to a moisture content supply
source, a sprayer configured to spray water supplied
from the flow control unit into the gas, and a vaporizer
configured to evaporate the water sprayed into the
gas.

4. The transfer chamber according to claim 2 or 3,
wherein a heat keeping means configured to keep a
pipe warm is provided in the gas supply line at a
position downstream of a supply of moisture content
by the moisture supply means.
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